ABSTRACT
INTRODUCTION
The schools have a variety of students and traditional desk and chairs which are not suitable to fit all of them having varied body figures; therefore, individual needs, physical constraints and ergonomic aspects need to be considered in developing the user friendly designs.
Prototype need to be made tested and evaluated. In an attempt to gain sufficient understanding on the issue, some earlier researches and designs were studied and are being presented herein. Georgia et al. [2004] have carried out an exhaustive survey in the primary schools in Thessaloniki, Greece for the students aged between 7-12 years, they measured the human body dimensions, mainly the stature, elbow height, shoulder height, upper arm length, knee height, popliteal height and buttock-popliteal length. The Anthropometric measures of the students and the furniture dimensions were compared in order to identify any incompatibility between them and based on their findings the utilities were designed. In another study conducted by Hwa Jung [2005] ; prototypes were developed for an adjustable table and an adjustable chair for educational institutions and they were evaluated for adoptability in accordance with the international standards. The development process began with the identification of problems in the existing tables and chairs available in the market. The main criterions used in developing the prototypes were: minimizing the production cost to lower the market retail price, designing a stable and solid structure with minimum adjustment controls for easy adjustability, providing a flexible adjustment interval and adequate spacing for the feet and knees.
In another study carried out by Saarni et al. [2009] , it was reported that children have been known to spend over 30% of their time at school. The study proposed a methodology and guideline for the design of ergonomicoriented furniture as first grade in the elementary school.
Based on the need to accommodate at least 90% of the population of first graders in the United States, the furniture design dimensions were finalized as seat height (25.83-32.23 Figure 1 describes the design parameters of interest for ensuring adequate comfort and Table 1 gives the values for the 
Current Primary school students' desk and chair
Considering the human factors as discussed in Figure 1 and Table 1 , ten different desks with variable surface heights along with five types of different school desks and chairs were manufactured. These were being considered to completely fit students in the different body figure ranges; however, with the manufacturing and capitalization point of view, for those fifteen types of different desks and chairs, it required equal number of production processes. According, to school management point of view, storing such different types of desks and chairs in order to cater to the variety of physical dimensions of the students was difficult; also it would require organizing them to suit such different body figures in the subsequent years. Therefore, in order to undertake ergonomic requirements, saving production costs, desk and chair management in school and students needed the most attention, which was taken up in the current study. Table 2 describes ideal school chairs' parameters for different physical dimensions of students.
In Table 2 , the data is taken into consideration for 50 students each from two schools (without naming), ranging from the age group of 4-7 years. In addition to it, the height too which was taken into consideration which is mentioned as above (different for the two schools) is different for different age group of the students. For the better comprehension there are two cases projected here, both having different parameters and both being the ideal.
Material consideration
In terms of economic consideration, the frame was made of hard wooden board which helped in achieving strong and durable character; these desks cum chairs can also be manufactured by plastic boards, which are strong and durable, easy to maintain, clean, light weight and reduces the iron import burden to the nation. The prototype is indicated in Figure 2 .
The opinion results described these new designs as 
Conclusion
This study involved the usage of industrial tools such as Questionnaire (physical surveys), whole body assessment tools (Semi-Quantitative), Rapid Upper Body Assessment (RUBA) to cater to the ergonomic design requirements as per demands from the end consumer. It has been an earnest endeavour to undertake these issues (comfortable 
